The R362A mutation at the C-terminus of CA inhibits packaging of human immunodeficiency virus type 1 RNA.
The capsid (CA) sequence of human immunodeficiency virus type 1 (HIV-1) Gag protein consists of two independently folded domains named the N-terminal domain (NTD) and C-terminal domain (CTD) that are connected by a flexible linker. Most of the CTD sequence adopts rigid structure except for the last 11 amino acids (positions 354 to 364) that are disordered even in the context of the downstream SP1 and nucleocapsid (NC) sequence. Although disordered, this short peptide region plays a crucial role in HIV-1 replication. In this study, we identified three second-site mutations within Gag named A238T, G358S, and N373K that rescued a deleterious mutation R362A located at the C-terminus of CA. A238T is located within the NTD of CA, G358S and N373K are positioned proximal to R362A. One of the mechanisms underlying this compensation event is correction of reduced packaging of viral RNA into the R362A mutated viruses, as shown by the results of RNase protection assays, native Northern blots experiments as well as filter-binding assays. These data suggest that one potential function for the C-terminal disordered sequence of CA in HIV-1 replication is to regulate HIV-1 RNA packaging.